Psychotic experiences and incident suicidal ideation and behaviour 2 ABSTRACT This study examines the longitudinal associations between psychotic experiences (PE) and incident suicidal ideation and behaviour in the general population, and to what degree the association may be confounded by nonpsychotic psychopathology. Data from three prospective, general population cohorts were combined into one dataset (n=15837) and analysed using logistic regression, controlling for continuous measures of depression, anxiety and mania symptoms. Analyses were conducted in the entire sample, and in subsamples stratified by presence or absence of mental disorders. The presence of PE at baseline increased the risk of incident suicidal ideation and behaviour. However, adjustment for dimensional measures of psychopathology reduced effect sizes, although PE remained significantly associated with suicide attempts. Further examination of the associations revealed that PE were only associated with suicide attempts in individuals with at least one mental disorder.
Introduction
The presence of low grade psychotic experiences (PE) in the general population has been associated with an increased risk of suicidal ideation and behaviour (Honings et al., 2015) . It remains unclear, however, how to isolate this specific association from the association between non-psychotic psychopathology and suicidal ideation and behaviour, since non-psychotic psychopathology is strongly connected to both PE (DeVylder et al., 2014; Guloksuz et al., 2015; Jeppesen et al., 2015; Kelleher et al., 2012b; Van Os et al., 2000) , and suicidal behaviour (Cavanagh et al., 2003; ten Have et al., 2009; Ten Have et al., 2013) .
3 Suicidality comprises various phenomena on a continuum ranging from suicidal ideation, suicide plans and suicide attempts to completed suicide (Nock, 2010; Sveticic and De Leo, 2012) . Since suicide and suicide attempts are highly prevalent, identification of causal risk factors is urgently required, as knowledge in this area may assist in reducing the number of suicidal acts (Hawton and van Heeringen, 2009; Nock et al., 2008; World Health Organization, 2014) . Even though the mechanisms underlying suicidal behaviour remain poorly understood, research has shown that it is likely determined by a complex interplay of biological, psychological, environmental and cultural factors (O'Connor et al., 2011; World Health Organization, 2014) . Mental disorders are an important risk factor for suicidal behaviour (Bostwick and Pankratz, 2000; Nordentoft et al., 2011; Palmer et al., 2005) : of the individuals who committed suicide, 91% had a mental disorder, most commonly a depressive disorder, substance abuse or schizophrenia (Cavanagh et al., 2003; ten Have et al., 2009; Ten Have et al., 2013) .
Recently, PE have been identified as a risk factor for suicidal ideation and behaviour in general population individuals (Honings et al., 2015) . A similar association has been reported for individuals at risk for psychosis (Taylor et al., 2015) . PE refer to delusional or hallucinatory experiences below the threshold of a diagnosable psychotic disorder, often in absence of significant psychological distress (Kelleher et al., 2012a; Linscott and van Os, 2013) . General population surveys have shown that PE are highly prevalent in the general population, with a meta-analytical prevalence of 7.2% (Kelleher et al., 2012a; Linscott and van Os, 2013) . PE were identified as a risk factor for several mental health outcomes including both psychotic (Kaymaz et al., 2012; Linscott and van Os, 2013 ) and non-psychotic psychopathology (Kelleher et al., 2012b) and are associated with increased treatment use and need for care in general population samples (Murphy et al., 2012) . Moreover, PE serve as an indicator of illness severity and poor outcome in persons with non-psychotic psychopathology (Guloksuz et al., 2015; Kelleher et al., 2012b; Perlis et al., 2011; Wigman et al., 2012; Wigman et al., 2014) A recent meta-analysis reported that general population individuals with PE had an increased risk of both suicidal thoughts (i.e. suicidal ideation or suicidal plans) and suicidal behaviour (i.e. suicidal attempts or completed suicide) compared with individuals without PE. Pooled odds ratios (OR) were 2.47 (95% CI 1.71 -3.59; suicidal thoughts) and 3.03 (95% CI 2.08 -4.41; suicidal behaviour), respectively (Honings et al., 2015) . However, the association between PE and suicidal ideation and behaviour is confounded, since adjustment for non-psychotic psychopathology in longitudinal studies resulted in a 74% excess risk reduction (Honings et al., 2015) .
At least half of all individuals with PE have a diagnosable mental disorder (DeVylder et al., 2014; Jeppesen et al., 2015; Kelleher et al., 2012b; Van Os et al., 2000) . Moreover, individuals with PE without a mental disorder are at increased risk to develop one (Kaymaz et al., 2012; Kelleher et al., 2012b; Linscott and van Os, 2013) .
Therefore, it remains unclear whether there is a specific association between PE and suicidal behaviour or whether the association reflects the increased risk of suicidal behaviour in more severe states of mental distress associated with multidimensional psychopathology (Guloksuz et al., 2015; van Nierop et al., 2015b) . In a previous study, PE were only associated with suicide attempts in individuals with associated psychological distress, while in the absence of psychological distress there was no association (Martin et al., 2015) . Similarly, PE were particularly predictive of suicidal behaviour in the context of a mental disorder (DeVylder et al., 2015b; Kelleher et al., 2013) . Recent cross-sectional studies similarly provided evidence that the link between PE and suicidal behaviour is not specific, and can be explained by psychosocial factors and shared common causes that contribute to cumulative stress (DeVylder et al., 2015a; Jahn et al., 2016) .
Previous studies had some methodological limitations. First, the association between PE and suicidal ideation and behaviour has been investigated mostly in cross-sectional studies (Capra et al., 2015; DeVylder et al., 2015b; Jang et al., 2014; Kelleher et al., 2012c; Nishida et al., 2010; Saha et al., 2011; Temmingh et al., 2011) , disabling causal inferences. Second, several studies included psychiatric diagnoses in the regression models to control for confounding (Calkins et al., 2014; DeVylder et al., 2015b; Fisher et al., 2013; Koyanagi et al., 2015; Lewis-Fernandez et al., 2009; Olfson et al., 2002; Saha et al., 2011; Sharifi et al., 2015) . However, it is conceptually impossible to examine a confounder in the association between PE and suicidal behaviour when that confounder, for example depression, is fundamentally associated with the outcome (Miller and Chapman, 2001) . Moreover, the addition of a dichotomous confounder to a regression model (i.e. presence or absence of a diagnosable disorder) leaves room for residual confounding, while the use of a continuous, dimensional estimate of psychopathology can prevent that.
The present study aims to examine the longitudinal associations between PE and suicidal ideation and behaviour in a dataset combining three different prospective, general population cohorts. In addition, it was attempted to disentangle the associations between PE and suicidal ideation and behaviour from the associations between cooccurring nonpsychotic psychopathology and suicidality, both at the level of mental disorders and at the level of dimensional psychopathology. Furthermore, methodological limitations associated with earlier analyses were addressed by using three prospective cohort studies, stratified by presence or absence of various mental disorders.
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The hypothesis was that the associations between PE and suicidal ideation and behaviour reflect the increased risk of these outcomes in participants with more severe mental distress in the context of mental disorders or multidimensional psychopathology falling under the threshold of a mental disorder. If this is the case, the associations between PE and suicidal ideation and behaviour would only exist in participants with a mental disorder or with high levels of psychopathology. Thus, PE in the absence of either a mental disorder or high levels of sub-disorder psychopathology were hypothesized to not display an associations with suicidal ideation and behaviour.
Methods

Samples and design
This study uses data from three different prospective-longitudinal community studies: the Early Developmental
Stages of Psychopathology study (EDSP) and the first and second Netherlands Mental Health Survey and
Incidence Studies (NEMESIS and NEMESIS-2).
The EDSP is a prospective study in the German general population. A random sample of all residents was drawn from the population registers to mirror the distribution of 14 to 24-year-olds in Munich. Detailed information about the study characteristics including the instruments and procedures used can be found elsewhere (Lieb et al., 2000; Wittchen et al., 1998) . The study consisted of a baseline survey (T0, n=3021) and three follow-up assessments (T1, T2, T3). Because PE was first enquired at T2, only waves T2 and T3 were used. At T2, the average age of participants was 21.7 years (SD=3.4). The mean follow-up time between T2 and T3 was 4.8 years (SD=0.7). Response rates were 84% at T2 (n=2548) and 73% at T3 (n=2210). NEMESIS, and its successor NEMESIS-2 are longitudinal cohort studies of the prevalence, incidence, course and consequences of mental disorders in the Dutch general population. Both studies applied multistage, random sampling procedures of municipalities and households. Detailed information about the study characteristics was published elsewhere (Bijl et al., 1998; de Graaf et al., 2010) . NEMESIS included 7076 participants aged 18-64 years (average age at baseline 41.2 years, SD=12.2) and consisted of two follow-up surveys, respectively one (T1) and three (T2) years after the baseline measurement (T0). At T2, a total of 4796 persons participated (response rate 68%). NEMESIS-2 included 6646 participants aged 18-65 years (average age at baseline 44.2 years, SD=12.5). Three years after baseline (T0), 5303 persons participated in the follow-up assessment (T1, response rate 80%). For the present analysis, waves T0, T1 and T2 from NEMESIS and waves T0 and T1 from NEMESIS-2 were used, both covering a time period of three years.
A flowchart visualizing the inclusion, exclusion and attrition of participants is shown in Figure 1 .
Diagnostic instruments
In all three studies, participants were interviewed using various versions of the Composite International Diagnostic Interview (CIDI) (World Health Organization, 1990) . This is a comprehensive and standardized diagnostic interview assessing symptoms, syndromes and diagnoses of mental disorders according to the diagnostic criteria of a version of the Diagnostic and Statistical Manual of Mental disorders (DSM). The instrument is designed to be used by trained lay interviewers, who read questions in a standardized way and record participants' answers. Therefore, the CIDI is essentially a self-report instrument (Eaton et al., 2000) . Both the validity (Haro et al., 2006; Reed et al., 1998) and the test-retest reliability have been established, showing that the CIDI provides valid diagnoses for almost all non-psychotic disorders with good to excellent kappa coefficients for most diagnostic sections (Wittchen, 1994) .
In the EDSP, a computerized version of the Munich-Composite International Diagnostic Interview (M-CIDI) (Wittchen and Pfister, 1997) was used. This instrument is based on the CIDI version 1.2 (World Health Organization, 1990) and assesses symptoms and diagnoses according to the third revised edition of the Diagnostic and Statistical Manual of Mental disorders (DSM-III-R). Interviews were conducted by trained psychologists. In NEMESIS, interviews were performed using the CIDI version 1.1 by trained lay interviewers (Smeets and Dingemans, 1993) . Like the M-CIDI, this version of the CIDI generated DSM-III-R diagnoses.
Participants of the NEMESIS-2 were interviewed at home by trained interviewers using the CIDI version 3.0 (Alonso et al., 2004; de Graaf et al., 2008) . This version of the CIDI generated DSM-IV diagnoses and contained a screening section with key questions for most mental disorders (de Graaf et al., 2010) . Only participants answering positively on a key question were administered the complete disorder section.
For reasons of consistency across studies, only baseline lifetime diagnoses of any anxiety disorder, major depressive episode, dysthymia, any substance use disorder and bipolar disorder were used in the analyses.
Assessment of psychotic experiences 7
In the EDSP, PE were first assessed at T2 using the G section of the M-CIDI. This section included 14 items on delusions and 5 items on hallucinations corresponding to classic psychotic symptoms like persecution, various hallucinations and thought interference. The interviews were conducted by trained psychologists who were allowed to probe with follow-up clinical questions. For the present analysis, T2 was used as baseline. In NEMESIS, the G section of the CIDI version 1.1 was used to assess PE. This section consists of 13 items on delusions and 4 items on hallucinations, corresponding with the EDSP items. In NEMESIS-2, a psychosis addon instrument based on the G section of the previous CIDI versions was included. This add-on instrument consists of 20 psychotic symptoms corresponding to the symptoms assessed in the NEMESIS and EDSP.
Detailed descriptions of the specific PE items can be found in previous work using EDSP (van Rossum et al., 2011) , NEMESIS (Smeets et al., 2013) and NEMESIS-2 (van Nierop et al., 2012) .
In both the NEMESIS and NEMESIS-2, an experienced clinician did a follow-up telephone interview when participants reported a psychotic symptom to assess whether this symptom was a true PE using questions from the Structured Clinical Interview for DSM-III-R or DSM-IV, respectively. In NEMESIS, the proportion of participants eligible for a telephone interview that was actually re-interviewed was 47%. The CIDI rating was corrected to match clinical follow-up interview where possible. Re-interview resulted in a change in 6.9% of the ratings (van Os et al., 2001) . In NEMESIS-2, 74% of all eligible participants was re-assessed. From the NEMESIS-2 data, only clinically validated PE were used in the analyses.
For the present analysis, PE were dichotomised. Thus, presence of PE was defined as at least one CIDI psychotic symptom, consistent with previous work in EDSP, NEMESIS and NEMESIS-2 (Cougnard et al., 2007; Gevonden et al., 2014; Van Os et al., 2000; van Os et al., 2001) . At baseline, lifetime prevalence of PE was assessed.
Assessment of suicidal ideation and behaviour
The outcome measures in the present study were incident suicidal ideation (hereafter suicidal ideation) and incident suicide attempts (hereafter suicide attempts). In EDSP and NEMESIS, suicidal ideation and suicide attempts were assessed using the following questions from the CIDI depression section: a) Have you had a period of two weeks or more during which you wanted to be dead? b) Have you been so down that you thought of committing suicide? c) Have you attempted suicide? In NEMESIS-2, the suicidality questions in the depression section were slightly different: a) Have you thought of committing suicide? b) Have you made plans to end your life? c) Have you attempted suicide? In NEMESIS-2, these questions were only asked to participants who answered positively to the stem questions of the depression section. Therefore, to prevent false negatives in participants with suicidal ideation or suicide attempts outside the context of depression, three additional items from the suicidality section of the CIDI version 3.0 were used. In this section, all participants are asked about the following three events: a) Have you seriously thought about committing suicide? b) Have you made a plan for committing suicide? c) Have you attempted suicide? In all three studies, questions referred to any incident of suicidal ideation or suicide attempt since the baseline assessment.
For the present analysis, incident suicidal ideation was defined as a positive answer to question (a) or (b) at one of the follow-up measurements; incident suicide attempt was defined as a positive answer to question (c) at follow-up. Individuals with either suicidal ideation or suicide attempts at baseline were excluded from the analyses.
Symptom domains
In each prospective cohort, a continuous symptom scale was constructed for depression, anxiety and mania symptoms at baseline by summing the subject's binary scores of the individual items of the respective CIDI sections, thus generating a continuous scale for each symptom domain (van Nierop et al., 2015a; van Nierop et al., 2015b) . The section on depression included 27 symptoms in EDSP, 19 symptoms in NEMESIS and 24 symptoms in NEMESIS-2. Items on suicidal ideation and suicide attempts were excluded from the continuous scale for depression symptoms. The section on mania included 11 symptoms in both EDSP and NEMESIS and 17 symptoms in NEMESIS-2. Finally, the section on anxiety included 40 symptoms in EDSP, 54 symptoms in NEMESIS and 43 items in NEMESIS-2. Since the number of depressive, anxiety and mania symptoms varied among the CIDI-versions that were used in the different studies, the symptom scales were standardized in each cohort by dividing the sum scores by their standard deviations before merging the three databases. In addition, quadratic terms were generated for the various symptom scales, since the association between symptom domains and suicidal ideation and behaviour may be nonlinear (Schiepek et al., 2011) .
Statistical analyses
Statistical analyses were performed in Stata version 13.0 (StataCorp., 2013). The three prospective datasets were first prepared by identifying and renaming variables and by generating identification variables. Then, databases were merged using the append command in Stata. As the research question focussed on association rather than incidence or prevalence, sampling weights were not applied. In order to adjust for clustering of data within 9 studies, all regression models included two dummies for the study (study-ID) (Snijders and Bosker, 2011) . Only participants with complete data were analysed. Participants with psychotic disorder at baseline were excluded from all analyses. The outcome variables were incident suicidal ideation and incident suicide attempt.
First, the association between baseline PE and suicidal ideation or suicide attempts at follow-up was tested in a logistic regression model including baseline PE, study-ID, age and sex as the independent variables and suicidal ideation or suicide attempts as the dependent variable. To sensitively correct for the influence of depression, anxiety and mania symptoms, adjusted regression models included the continuous measures of these symptom domains as covariates. To assess whether the association between the various symptom domains and suicidal ideation and suicide attempts was linear, both the linear and the quadratic term of the continuous symptom variables were added to the regression model. If the quadratic term did not reach significance, only the linear term was used. If the quadratic term reached statistical significance, both the quadratic term and the linear term were used. In the final model, demographic variables and all three symptom scales were added simultaneously.
Second, all analyses were repeated in the following subgroups: (1) individuals without a diagnosis of any mental disorder (i.e. any anxiety disorder, major depressive episode, dysthymia, any substance use disorder, bipolar disorder or psychotic disorder) at baseline; (2) individuals with any baseline mental disorder (as defined for first group).
Third, to further assess the influence of baseline non-psychotic mental disorders on the association between PE and suicidal ideation and behaviour, and to examine dose-response relationships between the co-occurrence of mental disorders and PE, an additional logistic regression was performed with a categorical variable as main independent variable including the following categories: (1) No PE and no baseline mental disorder, (2) PE but no baseline mental disorder, (3) PE and one baseline mental disorder, (4) PE and two or more baseline mental disorders.
Finally, to assess whether co-occurrence of various symptom domains next to PE increased the risk of suicidal ideation and behaviour in a dose-response fashion in participants without baseline mental disorders, a logistic regression model was used with a categorical predictor variable containing the following categories (van Nierop et al., 2015a; van Nierop et al., 2015b) : (1) No PE and no anxiety, depression or mania symptoms, (2) PE but no anxiety, depression or mania symptoms, (3) PE and one symptom dimension (anxiety, depression or mania) present, (4) PE and two symptom dimensions present, (5) PE and three symptom dimensions present.
Results
Baseline characteristics
Of the included participants, 13.0% (n=2065) reported lifetime PE at baseline. The group with PE was significantly younger and the proportion of males was lower than in the group without PE (Table 1 ). The lifetime prevalence of all baseline mental disorders, suicidal ideation and suicide attempts was significantly higher in participants with PE compared to participants without PE. Furthermore, the mean number of baseline depression, anxiety or mania symptoms was significantly higher in the PE group.
Associations between psychotic experiences and suicidal ideation and suicide attempts
General population
The OR of the association between PE and suicidal ideation was 2.07 (95% CI 1.50 -2.87; Table 2 ). Including continuous measures of depression, mania or anxiety symptoms in the model reduced the association considerably. Adding all three symptom scales simultaneously resulted in a 70% reduction of the excess risk associated with PE (OR=1.32; 95% CI 0.93 -1.87). The OR of the association between PE and suicide attempts was 3.95 (95% CI 1.85 -8.43; Table 2 ). Adjustment for baseline depression, mania and anxiety symptoms slightly decreased the OR, but the association remained statistically significant (OR=3.44, 95% CI 1.54 -7.69).
Subgroup without baseline mental disorders
In the subsample without a lifetime history of any mental disorder, the OR of the association between PE and suicidal ideation was 1.87 (95% CI 1.10 -3.17; Table 2 ). Adjusting the analysis for depression, anxiety and mania symptoms resulted in a statistically non-significant association (OR=1.20, 95% CI 0.68 -2.10). There was no association between PE and suicide attempts in this subsample.
Subgroup with any baseline mental disorders
In the subsample with any baseline mental disorder, the OR of the association between PE and suicidal ideation was 1.79 (95% CI 1.18 -2.71; Table 2 ). Including continuous measures of non-psychotic symptomatology decreased ORs, resulting in a non-significant OR of 1.37 (95% CI 0.89 -2.13). The OR of the association between PE and suicide attempts was 8.90 (95% CI 2.91 -27.21; Table 2 ). Adjustment for baseline depression, mania and anxiety symptoms slightly increased the OR (OR=9.16, 95% CI 2.84 -29.52).
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3.3 Dose-response relationships with connected psychopathology
General population
Participants with PE at baseline but without a lifetime comorbid mental disorder were at increased risk of suicidal ideation, compared to participants without PE and comorbid mental disorders (OR=1.95, 95% CI 1.15 -3.29; Table 3 ). The risk of suicidal ideation increased in a dose-response fashion as the number of comorbid mental disorders at baseline increased, resulting in an OR of 2.73 (95% CI 1.54 -4.84) for participants with PE and one mental disorder and an OR of 5.50 (95% CI 3.20 -9.45) for individuals with PE and two or more comorbid mental disorders. In the absence of a co-occurring mental disorder there was no association between PE and suicide attempts. However, PE were associated with suicide attempts when co-occurring with at least one mental disorder.
Subgroup without baseline mental disorders
The risk of suicidal ideation increased in participants with PE but without baseline mental disorders as the number of endorsed non-psychotic symptom domains increased (Table 4) , ranging from 0.89 (95% CI 0.12-6.81) for participants with PE and no other symptom domain to 13.98 (5.18 -37.71) for participants with PE and three other symptom domains. In the subgroup without baseline mental disorder there were only two cases of incident suicide attempts, thus making it impossible to validly examine dose-response associations in this group.
Discussion
Main findings
The present study is the first to analyse the longitudinal association between PE and suicidal ideation and behaviour merging multiple prospective, general population cohorts. In the complete sample, individuals with baseline PE were at increased risk of suicidal ideation and suicide attempts at follow-up. After adjustment for baseline anxiety, depression and mania symptoms, PE were no longer associated with suicidal ideation.
However, PE remained significantly associated with suicide attempts. Further examination of these associations in subgroups of individuals with and without baseline mental disorders revealed that PE were only associated with suicide attempts in the subgroup with any baseline mental disorder. In the subgroup without baseline mental disorder, the risk of suicidal ideation increased as the number of co-occurring symptom domains increased.
Interpretation
A recent meta-analysis concluded that general population individuals with PE are at increased risk of suicidal ideation and behaviour, but that this association is confounded by the presence of co-occurring non-psychotic psychopathology (Honings et al., 2015) . The reported association between PE and suicidal ideation and behaviour was hypothesized to reflect the increased risk of these outcomes in distressed participants with comorbid mental disorders or high levels of psychopathology. The present study supports this hypothesis.
After adjustment for depression, anxiety and mania symptoms, PE were no longer associated with suicidal ideation, both in the complete sample and in subgroups with and without baseline mental disorders, indicating that the association is confounded by non-psychotic psychopathology. Similarly, in the group without baseline mental disorders, the risk of suicidal ideation increased as the number of co-endorsed symptom domains increased. Previous research showed that the earliest expressions of psychopathology are nonspecific and contain a mixture of psychotic, affective, and anxiety symptoms that dynamically affect each other and gradually differentiate into more specific syndromes over time, thus resulting in a 'general distress syndrome ' (McGorry and van Os, 2013; van Os, 2013; Wigman et al., 2013) . Therefore, the finding that the co-occurrence of PE with other symptom domains is associated with an increased risk of suicidal ideation, likely reflects the increased risk of suicidal ideation in participants who do not yet meet criteria for a diagnosis, but possibly display early expressions of psychopathology.
In the complete sample, individuals with PE were at increased risk of suicide attempts, even after adjustment for depression, anxiety and mania symptoms. However, examination of this association in subgroups stratified by presence or absence of baseline mental disorder revealed that PE were only associated with suicide attempts in presence of at least one mental disorder. This finding supports the hypothesis of the present study that the association between PE and suicide attempts reflects the increased risk of suicide attempts in participants with more severe mental distress in the context of mental disorders. Previous cross-sectional (DeVylder et al., 2015b) and longitudinal (Kelleher et al., 2013) studies reported similar results. In the subgroup without baseline mental disorders, there was no association between PE and suicide attempts.
The present study shows that PE are a risk factor for suicide attempts in individuals with mental disorders.
However, the mechanism behind this association remains unclear. Previous work identified shared common causes for PE and suicide attempts, including psychological and social factors (DeVylder et al., 2015a) , increased emotional reactivity to stress (Lataster et al., 2009) , emotion oriented coping styles (Lin et al., 2011) and exposure to traumatic life events (Iga et al., 2007) . However, more research on underlying mechanisms is 13 required. The results of the present study show that PE serve as an indicator of illness severity and poor outcome in persons with non-psychotic psychopathology, in line with previous research (Guloksuz et al., 2015; Kelleher et al., 2012b; Perlis et al., 2011; Wigman et al., 2012; Wigman et al., 2014) . Therefore, assessment of PE in individuals with non-psychotic psychopathology should be incorporated both in clinical practice and in future research, as previously suggested (Kelleher et al., 2013) , in order to identify individuals at risk of suicidal behaviour. In addition, future research should examine the role of PE in the transition of suicidal ideation to suicide attempts, since evidence shows that most risk factors for suicidal ideation do not distinguish between ideators and attempters (Klonsky and May, 2014; May and Klonsky, 2016) .
Strengths and limitations
Strength of the present study is the large sample size including both adults and adolescents. Moreover, a three
year follow-up is longer than follow-up periods in most previous studies (Kelleher et al., 2013; Martin et al., 2015; Sullivan et al., 2015) , thus increasing the likelihood of suicidal ideation or suicide attempts to occur, and enhancing statistical power. The present study is also the first longitudinal study that included dimensional symptom scales in the statistical analyses and used general population samples stratified by the presence or absence of mental disorders in an attempt to disentangle longitudinal associations between PE and suicidal ideation and suicide attempts from connected psychopathology, while minimizing residual confounding.
The results of the present study should be interpreted in the light of some methodological limitations. First, the outcome of incident suicide attempt was rare. Even though three general population cohorts were merged into one database, the statistical power was low in some analyses, resulting in wide 95% confidence intervals.
Second, the individual studies that were merged into one dataset for this analysis differed with regard to study design and assessment of PE. NEMESIS and NEMESIS-2 had three year follow-up periods, while the EDSP study had a five year follow-up. In order to obtain sufficient power, the data sets were merged and analysed as if the follow-up periods were identical based on the assumption that the three-year risk of suicidal ideation and suicide attempts is not substantially different from the five-year risk of suicidal behaviour (Nock et al., 2012) .
Moreover, the present study included both self-reported PE (EDSP data, albeit elicited by interviewers who were allowed to probe with clinical follow-up questions), clinically validated PE (NEMESIS-2 data) and partially clinically validated PE (NEMESIS). To examine whether these methodological differences between the individual studies influenced the results, sensitivity analyses were conducted in the individual datasets (results not shown). Although analyses had low statistical power and 95% confidence intervals were wide, ORs in EDSP and NEMESIS data, separately, were similar. However, ORs in NEMESIS-2 were larger than in EDSP and NEMESIS. A possible explanation for this difference is that in NEMESIS-2 only clinically validated PE were used. Previous work showed that individuals with clinically validated PE have more non-psychotic psychopathology and seek help for their PE more often, compared with individuals with self-reported PE . This might explain why clinically validated PE are associated more strongly with suicidal ideation and suicide attempts than self-reported PE or partially clinically validated PE. Nevertheless, evidence suggests that self-reported PE are also predictive of several poor mental health outcomes and measure the same underlying construct as clinically validated PE (Bak et al., 2003; Kaymaz et al., 2012; Poulton et al., 2000; van Nierop et al., 2012) . Therefore, both assessments of PE can be validly combined into one variable. Moreover, all regression models included two dummies for the studies to adjust for clustering of data within studies.
Third, the mental disorders that were diagnosed in the three individual studies were not fully congruent. To reach conformity among the studies, it was necessary to restrict the included mental disorders to the ones that were measured across all three studies. Inclusion of more mental disorders might have resulted in stronger evidence that PE are mostly predictive of suicide attempts in participants with co-occurring mental disorders.
Fourth, the three year follow-up period can be considered a limitation as well, since suicidality may fluctuate over a longer follow-up period (Gabennesch, 1988; Noble, 1996) . Moreover, from a suicide prevention perspective, a shorter follow-up period could be useful, since it provides information on impending acts.
However, previous longitudinal work assessed the association between PE and suicide attempts at three and twelve months after baseline and found similar results as the present study (Kelleher et al., 2013) .
Fifth, follow-up data was missing for a substantial proportion of the participants (25%). Attrition occurred more often in individuals with PE (OR=1.23, 95% CI 1.11 -1.37). However, further examination of attrition in the individual datasets showed that PE were only associated with attrition in NEMESIS. Previous work showed that attrition in NEMESIS was higher in respondents with one or more mental disorders (de Graaf et al., 2000) . Therefore, the association between PE and attrition found in the present study, reflects the increased risk of attrition in individuals with mental disorders in NEMESIS; in individuals without mental disorders PE were not associated with attrition. Since individuals with PE and mental disorders are also at risk of suicidal ideation and behaviour, the reported associations might have been stronger in absence of attrition.
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Finally, the CIDI version used in NEMESIS-2 included a screening section with key questions for most mental disorders. Therefore, not all participants answered all questions about depression, anxiety or mania symptoms.
This may have caused an underestimation of the symptom scores in this study.
In conclusion, the present study showed that PE in the general population are associated with an increased risk of suicidal ideation and behaviour. However, these associations are not specific but reflect the increased risk of 
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